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(54 1 Low gloss flame-retarded polycarbonate/ABS blends. 



(57) A thermoplastic blend composition is provided containing a blend of an aromatic polycarbonate, a 
phosphate flame retardant and a hydroxy functional graft copolymer. The compositions exhibit flame 
retardancy and low gloss and are useful as molding res:ns. 
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Field of the Invention 

The present invention relates to flame retardant blends of aromatic polycarbonate resin and a graft poly- 
mer, and more particularly relates to flame retardant polymer blend compositions comprising an aromatic poly- 
5 carbonate, a phosphate flame retardant compound and functionalized graft copolymer which reduces the gloss 
exhibited by the compositions. 

Description of the Related Art 

w Blends of polycarbonate resin and ABS resin are known, see for example. German Patent 1 ,1 70,141 and 

flame retardant blends comprising polycarbonate resin, ABS resin and a phosphate flame retardant are known 
- many flame retardant polycarbonate resin/ ABS resin blends however exhibit high levels of gloss while in va- 
rious applications it is desired that the blends exhibit low surface gloss. 

15 Summary of Invention 

The present invention provides low surface gloss flame retarded PC/graft polymer blends. The blends com- 
prise aromatic polycarbonate resin, a phosphate flame retardant, a functionalized graft copolymer which is pre- 
ferably a functionalized ABS resin, and wherein the ABS resin is functionalized with an amount of a hydroxyalkyl 
20 (meth)acrylate sufficient to reduce the gloss of the blend. 

Detailed Description of the Invention 

The polymer blend compositions of the invention comprise an aromatic polycarbonate resin, a phosphate 

25 flame retardant and a hydroxy functional graft polymer. The blends exhibit a relatively low level of gloss com- 
pared to similar blends lacking the hydroxy functional graft polymer. 

The polycarbonate component included in the blend compositions may be any aromatic homo- 
polycarbonate or co-polycarbonate known in the art. The polycarbonate component may be prepared in ac- 
cordance with any of the processes generally known in the art, for example, by the interfacial polycondensation 

30 process, polycondensation in a homogeneous phase or by transesterif ication. These processes and the as- 
sociated reactants, polymers, catalysts, solvents and conditions are well known in the art and are described 
in U.S. Pat. Nos. 2,964,974; 2,970,137; 2,999,835; 2,999,846; 3,028365; 3,153,008; 3,187,065; 3,215,668; 
3,258,414 and 5,01 0,162, all of which are incorporated herein by reference. Suitable polycarbonates are based, 
for example, on one or more of the following bisphenols: dihydroxy diphenyls, bis-(hydroxyphenyl)-alkanes, 

35 bis-(hydroxyphenyl)-cycloalkanes, bis-(hydroxyphenyl)sulphides, bis-(hydroxyphenyl)-ethers, bis-(hydroxy- 
phenyl)-ketones, bis-(hydroxyphenyl)-sulphoxides, bis-(hydroxyphenyl)-sulphones, alkyl cyclohexylidene bi- 
sphenols, bis-(hydroxyphenyl)diisopropyl benzenes, and their nucleus-alkylated and nucleus-halogenated 
derivatives, and mixtures thereof. 

Specific examples of these bisphenols are 4, 4'-dihydroxy diphenyl, 2, 4-bis-(4-hydroxyphenyl)-propane, 

40 2, 4-bis-(4-hydroxyphenyl)-2-methyl butane, 1, 1-bis-(4-hydroxyphenyl)-cyclohexane, a,a-bis-(4-hydroxyphe- 
nyl)-diisopropyl benzene, 2. 2-bis(3-methyl-4-hydroxyphenyl)propane, 2, 2-bis-(3-chloro-4-hydroxyphe- 
nyl)propane, 2, 2-bis-(3-chloro-4-hydroxyphenyl)propane, bis-(3, 5-dimethyl-4-hydroxyphenyl)-methane, 2, 2- 
bis-(3.5-dimethyl-4-hydroxyphenyl)-propane, bis-(3, 5-dimethyl-4-hydroxyphenyl)-sulphone, 2, 4-bis-(3, 5-di- 
methyl-4-hydroxyphenyl)-2-methyl butane, 1, 1-bis-(3, 5-dimethyl-4-hydroxyphenyl)-cyclohexane, a,a-bis-(3, 

45 5-dimethyl-4-hydroxyphenyl)-p-diisopropyl benzene. 2, 2-bis-(3, 5-dichloro-4-hydroxyphenyl)-propane and 2, 
2-bis-(3, 5-dibromo-4-hydroxyphenyl)-propane. A particular preferred bisphenol is 2, 2-bis-(4-hydroxyphenyl)- 
propane, more commonly known as bisphenol A. The bisphenols may be reacted with phosgene to produce 
the aromatic polycarbonates. 

The hydroxy functional graft polymer formed by grafting a monovinyl aromatic monomer, a hydroxy vinyl 

50 monomer, and at least one additional monomer selected from the group consisting of an ethylenically unsatu- 
rated nitrile, an acrylic acid ester and mixtures thereof onto a diene rubber substrate to yield a hydroxy func- 
tional graft polymer comprising a hydroxy functional rigid polymer grafted to a diene rubber substrate, in a pre- 
ferred embodiment, the hydroxy functional graft polymer is formed from hydroxy ethyl methacrylate, styrene, 
acrylonitrile and a polybutadiene rubber substrate. The hydroxy functional graft polymer may be prepared ac- 

55 cording to methods well known in the art for preparing ABS resins. The compositions may comprise amounts 
of non-functional graft polymer, wherein the non-functional graft polymer may be made in the same fashion 
as the functional graft polymer but lacks the hydroxyvinyl component. 

The hydroxy functional polymer which is included in the compositions of the invention is formed by grafting 
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a monovinyl aromatic monomer, a hydroxy vinyl monomer, and at least one monomer selected from the group 
consisting of an ethylenically unsaturated nitnle, an acrylic acid ester and mixtures thereof onto a rubber sub- 
strate. The rubber substrate is formed from at least one diene monomer of the formula: 

5 




10 

wherein X is selected from the group consisting of hydrogen, alkyl groups containing from 1 to 5 carbon atoms, 
chlorine and bromine. Examples of the diene monomer include butadiene, isoprene, 1 ,3-heptadiene, methyl- 
1, 3-pentadiene, 2-ethyl-1 ,3-pentadiene, mixtures thereof and the like. Preferably, the diene monomer com- 
prises butadiene, wherein the rubber substrate comprises a polybutadiene substrate. Alternatively, at least one 
15 additional styrene monomer may be included in the rubber substrate, thereby forming, for example, a styrene- 
butadiene rubber substrate. Preferably the rubber substrate is formed from at least 50 weight percent 1,3-bu- 
tadiene based on the total weight of the rubber substrate. Although the functionalized graft copolymer may 
include the rubber substrate and the hydroxy functional grafted portion in any ratio which is desired, it is pre- 
ferred that the graft copolymer comprises at least 40 weight percent of the rubber substrate, and more pre- 
20 ferabiy at least 50 weight percent of the rubber substrate based on the totai weight of the graft copolymer. 

The grafted portion of the graft copolymer is preferably formed from a hydroxyalkyl (meth)acrylate and at 
least one styrene monomer and at least one additional monomer. The at least one styrene monomer may com- 
prise unsubstituted styrene monomer, substituted styrene monomer, or mixtures thereof. Substituted styrene 
monomers may include substituents on the aromatic portion and/or the vinyl portion, with preferred substitu- 
tes ents being selected from the group consisting of alkyl groups of from 1 to 5 carbon atoms and halogen atoms 
such as chlorine and bromine. Preferred styrene monomers include unsubstituted styrene, alphamethylstyr- 
ene, dibromostyrene, and mixtures thereof. The at least one additional monomer which is employed in forming 
the grafted portion is preferably selected from the group consisting of acrylonitrile, methacrylonitrile, alkyl 
(meth)acrylates, maleic anhydride, maleimide, alkyl maleimides and aryl maleimides. In a preferred embodi- 
30 ment, the functional grafted portion is formed from a hydroxyethyl methacrylate, styrene monomer and acryl- 
onitrile. with the styrene and acrylonitrile being employed in a weight ratio of from 9:1 to 1:9 and preferably 
from 5:1 to 1:1. 

The functionalized graft copolymer may be formed by any of the methods well known in the art for the 
formation of ABS graft copolymers. For example, the functionalized graft copolymer may be formed by emul- 

35 sion polymerization wherein the hydroxyalkyl (meth)acrylate, the at least one styrene monomer and the at least 
one additional monomer are polymerized in the presence of the rubber substrate. Such a process may result 
in the formation of the hydroxy functional graft copolymer and a rigid polymer of the hydroxyalkyl 
(meth)acrylate, the at least one styrene monomer and the at least one additional monomer, wherein the rigid 
polymer does not contain a rubber substrate. 

io The unsubstituted styrene may be replaced in whole or in part by other vinyl aromatic monomers, such 

as alpha methyl styrene, chlorostyrene, bromostyrene, p-methyl styrene and vinyl toluene. The hydroxy vinyl 
monomer is preferably a hydroxyalkyl (meth)acrylate and is more preferably hydroxyethyl methacrylate and 
is included in the functionalized ABS resin in an amount sufficient to reduce the gloss of the blend. The hy- 
droxyalkyl (meth)acrylate component may be selected from hydroxy alkyl methacrylates and hydroxy alkyla- 

•ts crylate monomers. The acrylonitrile component may be replaced in whole or in part by methacrylonitrile. 

The phosphate flame retardant compound which is included in the polymer blend compositions of the pres- 
ent invention may comprise any of such compounds which are known in the art for use in polymer systems. 
Suitable phosphate flame retardant compounds include monophosphate compounds and diphosphate com- 
pounds. Suitable flame retardants comprise aryl phosphates, tnaryl phosphates, alkylaryl phosphates and tri- 

50 alkyl phosphates. Examples of suitable phosphates include triphenyl phosphate, isopropyl triphenyl phosphate, 



properties ana reaucea gioss. p referabiy. :ne Hydroxy functional graft poivmer is included r an amount ^i/ 
ficient to reduce the gloss of the compositions as measured by the Gardner Gloss test. 

The hydroxy functional graft polymer is preferably formed by grafting a hydroxy monovinyl monomer, a 
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ethylenically unsaturated nitrile. an acrylic acid ester and mixtures thereof onto a diene rubber substrate. Pre- 
ferably the hydroxy vinyl monomer is present at a level of from 1 to 20 weight percent based on the total weight 
of the hydroxy functional graft polymer, is more preferably present at a level of from 2 to 10 weight percent 
thereof, and is most preferably present at a level of from 3 to 5 weight percent thereof. Preferably the monovinyl 
5 aromatic monomer is present at a level of from 10 to 80 weight percent based on the total weight of the hydroxy 
functional graft polymer, more preferably from 20 to 75 weight percent thereof, and most preferably from 30 to 
35 weight percent thereof. Preferably one additional monomer, such as ethylenically unsaturated nitrile or ac- 
rylic acid ester, is present at a level of from 0 to 50 weight percent based on the total weight of the hydroxy 
functional graft polymer, more preferably from 5 to 40 weight percent thereof, and most preferably from 10 to 

10 15 weight percent thereof. Preferably the rubber substrate is present at a level of from 10 to 85 weight percent 
based on the total weight of the hydroxy functional graft polymer, more preferably from 15 to 70 weight percent 
thereof, and most preferably from 45 to 55 weight percent thereof. 

The composition of the present invention preferably comprises from 1 0 to 85 percent aromatic polycarbon- 
ate based on the total weight of the composition, more preferably 50 to 85 weight percent thereof and most 

15 preferably 60 to 70 weight percent thereof; preferably the hydroxy functional graft polymer is present at a level 
of from 5 to 60 weight percent based on the total weight of the composition; more preferably from 5 to 25 percent 
by weight thereof; and most preferably from 10 to 15 percent by weight thereof. Total polybutadiene rubber 
content is preferably at a level of at least 25 percent by weight based on the total weight of the compositions 
and preferably from 25 to 50 weight percent thereof. The compositions preferably comprise a phosphate flame 

20 retardant at a level of from 1 to 25 weight percent based on the total weight of the composition, more preferably 
from 5 to 20 weight percent thereof, and most preferably from 1 0 to 1 5 weight percent thereof. The compositions 
may also contain amounts of rigid copolymer, for example, from 5 to 40 weight percent based on the total weight 
of the composition; and may contain amounts of non-functionalized graft polymer at a level of from 0 to 50 
weight percent based on the total weight of the composition, for example from 1 to 45 weight percent non-func- 

25 tionalized graft polymer or may be free of non-functionalized graft polymer. 

The thermoplastic compositions of the invention may be produced according to conventional methods em- 
ploying conventional mixing and compounding apparatus including, for example, single and twin-screw extrud- 
ers, mixing rolls and internal mixers. The thermoplastic compositions may also include various conventional 
additives including, among others, stabilizers, lubricants, flow aids, mold release agents, antioxidants, antistat- 

30 ic agents, fillers, glass fibers, pigments and the like. Flame retardant synergists such as antimony compounds 
such as antimony oxides may be included in the compositions 

The thermoplastic compositions according to the present invention are demonstrated by the following ex- 
ample in which parts and percentages are by weight percent of based on the total weight of the composition 
unless otherwise specified. 
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*ABS H3 and -H5 indicate an ABS high rubber 
graft copolymer with 3 and 5 weight percent, 
respectively, of HEMA based on the total weight 
of the functional ABS graft polymer. 

ABS H3 is a HEMA-SAN-PBD graft polymer comprising polybutadiene rubber substrate having HEMA- 
SAN rigid graft polymer grafted. The ABS-H3 comprised polybutadiene rubber substrate present at a level of 
50 weight percent based on the total weight of the functionalized graft polymer and HEMA-SAN graft portion 
present at a level of 50 weight percent based on the total weight of the functionalized polymer. The styrene 
was present at a level of 35 weight percent based on the total weight of the functionalized graft polymer; the 
acrylonitrile was present at a level of 12 weight percent based on the total weight of the functionalized graft 
polymer; and the hydroxy ehtyl methacrylate is present at a level of 3 weight percent based on the total weight 
of the functionalized graft polymer. 

ABS H5 is a HEMA-SAN-PBD graft polymer comprising polybutadiene rubber substrate having HEMA- 
SAN rigid graft polymer grafted. The ABS-H5 comprised polybutadiene rubber substrate present at a level of 
50 weight percent based on the total weight of the functionalized graft polymer and HEMA-SAN graft portion 
present at a level of 50 weight percent based on the total weight of the functionalized polymer. The styrene 
was present at a level of 33 weight percent based un liie Lutai weight of the functionalized graft polymer; the 
acrylonitrile was present at a level of 12 weight percent based on the total weight of the functionalized graft 
polymer; and the hydroxy ehtyl methacrylate is present at a level of 5 weight percent based on the total weight 
of the functionalized graft polymer. 

In the example, the polycarbonate is a reaction product of bisphenol-A and phosgene, the functionalized 
ABS is a functionalized graft polymer containing hydroxyethyl methacrylate styrene-acrylonitrile terepolymer 
grafted on butadiene rubber particles, SAN 1 is a styrene-acrylonitrile rigid copolymer (72 wt% S and 28 wt% 
AN), nfABS is a graft polymer of styrene and acrylonitrile grafted on butadiene rubber particles (36 wt% Styr- 
ene and 14 wt% acrylonitrile. 50 wt% 1 ,3-butadiene rubber based on the total weight of the ABS; the phosphate 
flame retardant is resorcinol diphosphate, PTFE is poly tetrafluoroethylene. The HEMA functionalized ABS was 
prepared by an emulsion process. Gardner gloss is measured by ASTM D2457. Examples A, 1 and 2 contained 
0.15 weight percent of phenolic antioxidant sold under the trade name Irganox® 1076 by B.F. Goodrich. Ex- 
amples A, 1 and 2 contained 0.01 weight percent phosphite antioxidant Irgafos® 168 which is tris(2,4di-t- 
butyl)phosphite sold by BFGoodrich. Examples A, 1 and 2 contained 0.5 weight percent of a lube which is a 
polyolefin lube sold by Quantum Chemicals, Inc. as Quantum 300P. 

The blends of examples A, 1 and 2 were compounded at 480°F and 200 rpm on a 28 mm Wernes Pf leiderer 
twin screw extruder and then the dried blends were injection molded at 500"F with 1 50° F mold temperatures. 



Claims 

1. A reduced gloss thermoplastic composition comprising: 

(a) an aromatic polycarbonate present at a level of from 10 to 85 weight percent based on the total 
weight of the composition; 

(b) a phosphate flame retardant present at a level of from 1 to 25 weight percent based on the total 
weight of the composition; 

(c) a hydroxy functional graft polymer present at a level of from 5 to 60 weight percent based on the 
total weight of the composition, said hydroxy functional graft polymer being formed by grafting a mono- 
vinyl aromatic monomer, a hydroxy alkyl (meth)acrylate monomer and at least one additional monomer 
selected from the group consisting of an ethylenically unsaturated nitrile, an acrylic acid ester and mix- 
tures thereof onto a diene rubber substrate. 



3. A composition as claimed in Claim 1 or Claim 2 wherein said mo no vinyl aromatic monomer is styrene and 
said ethylenically unsaturated nitrile is acrylonitrile. 
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4. Acomposition as claimed in any preceding claim wherein said composition further comprises an ABS resin 
consisting of a butadiene rubber substrate having styrene and acrylonitrile grafted thereon. 

5. The composition of any preceding claim wherein said composition further comprises from 1 to 60 percent 
by weight styrene-acrylonitrile copolymer based on the total weight of the composition. 

6. A composition as claimed in any preceding claim wherein said aromatic polycarbonate is present at a level 
of 60 to 75 percent by weight based on the total weight of the composition, said phosphate flame retardant 
being present at a level of from 5 to 1 0 weight percent based on the total weight of the composition, and 
said hydroxy functional graft copolymer being present at a level of from 10 to 25 weight percent based on 
the total weight of the composition. 

7. A composition as claimed in any preceding claim wherein said graft polymer is formed by grafting styrene, 
hydroxy ethyl methacrylate and acrylonitrile onto a diene rubber substrate. 

8. A composition as claimed in Claim 7 wherein said hydroxy ethyl methacrylate is present at a level of from 
1 to 20 percent by weight based on the total weight of the hydroxy functional graft polymer. 



). A reduced gloss thermoplastic composition, comprising: 

(a) an aromatic polycarbonate resin present at a level of from 1 0 to 85 weight percent based on the 
total weight of composition, and 

(b) a phosphate flame retardant present at a level of from 1 to 25 weight percent based on the total 
weight of composition, and 

(c) an amount of a hydroxy functional graft polymer sufficient to reduce the gloss of said composition, 
said graft polymer being formed by grafting a hydroxy vinyl monomer, a monovinyl aromatic monomer, 

25 and at least one additional monomer selected from the group consisting of an ethylenically unsaturated 

nitrile. an acrylic acid ester and mixtures thereof onto a diene rubber substrate. 

10. A composition as claimed in Claim 9 wherein said hydroxy vinyl monomer is hydroxy ethyl methacrylate. 

30 
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